INTRODUCTION
Since 2003, the UK Armed Forces (UKAF) have undertaken combat operations in Afghanistan and Iraq which have been linked to the development of mental health disorder 1 and levels of harmful alcohol use 2 over and above that experienced in a non-deployed setting. However, despite being symptomatic, substantial numbers of military personnel do not seek help. [3] [4] [5] Among the various determinants of help-seeking, research evidence suggests that perceived stigmatising beliefs about mental health (stigma) and perceived barriers to care (BTC) can have substantial inhibiting effects among those with psychological symptoms. 6 7 Most studies use data gathered post-deployment, while few have examined perceived stigma/BTC in the deployed environment. 8 Such studies are important as certain attitudes, values and beliefs relating to military culture, such as showing hardiness and not letting the team down, may be more pertinent during deployment. 9 Beliefs concerning the desirability of mental robustness might fuel stigmatising beliefs about experiencing mental disorder. Personnel may avoid accessing care through a desire to appear 'tough' and conceal the need for help or support. 10 Physical BTC may also inhibit help-seeking. 11 Institutional BTC can include poor awareness of supportive processes, although in the UKAF, effective deployed clinical services are widely available. 12 Deployed military personnel have unpredictable work and rest patterns rendering pre-planned mental health appointments difficult to arrange. 8 13 14 Furthermore, access to mental health services in remote locations may be restricted and personnel may be reluctant to attend services that remove them from their unit, albeit temporarily, lest they be negatively labelled as malingerers. 15 Historically help-seeking for mental health problems has been negatively labelled using institutionalised military concepts such as 'lack of morale fibre'. 16 Most stigma research suggests that the negative effects of stigmatising beliefs may relate to the potential negative career impact of medically imposed occupational limitations, 17 which for mental health disorders are potentially serious. 18 Mental healthcare is often viewed as potentially detrimental to a military career, 19 with differing effects at various rank strata 20 21 and by engagement type (regular or reserve). 22 23 Additionally, lack of trust in mental health professionals and
Key messages
▸ UK Military personnel may not seek help for mental health problems because of the effects of stigma. ▸ The key component of stigma among military personnel is potential loss of credibility and trust. ▸ Fear of potential loss of credibility and trust is associated with help-seeking from medical sources. ▸ Psychological symptoms appeared to motivate personnel to utilise socially acceptable routes into care, such as the medical consultation. ▸ The medical consultation for physical ailments may be a good opportunity to detect mental health symptoms and reduce stigma perceptions that mental health care is ineffective or even harmful may influence the decision to seek help. 24 A recent study of US Special Forces personnel suggested that they were aware that therapy was available through military sources, however, substantial numbers declined to seek help citing the potentially negative consequences of medically imposed occupational restrictions. 25 The most common stigma/ BTC in deployed and post-deployed personnel was associated with being treated differently by commanders should mental healthcare be sought. Perceived 'weakness' and fear that helpseeking might result in career harm were also key factors. 26 In the deployed setting however, a real requirement exists among support providers to disclose pertinent clinical information to a commander relating to risks to personnel safety, operational security or mission objectives. Stigma is thus exacerbated as personnel may either be aware of this or anticipate that confidentiality breaches of this kind will occur. 27 Much current research focuses upon the general effect of stigma/BTC upon help-seeking intentions or otherwise centres upon individual stigma components; little is known about the underlying constructs of stigma/BTC among UK Military personnel particularly whilst deployed. Using a large dataset obtained during deployment, the aim of the current study was to carry out a principal components analysis of a stigma/BTC scale and to assess the association of the derived components with mental health symptoms and help-seeking activity.
METHOD Sample
Three deployment mental health surveys were combined. Each contained information regarding mental health status, helpseeking behaviour and intentions, socio-demographic factors, operational characteristics and a stigma/BTC scale. Surveys took place in Iraq in 2009, termed the Operational Mental Health Needs evaluation (OMHNE I) and Afghanistan in 2010 and 2011 (termed OMHNEs A1 and A2). The combined dataset contained the individual records of Royal Navy (RN) personnel, including Royal Marines (RM), the Army and the Royal Air Force (RAF); 15% of the deployed UK force was surveyed on each occasion (total sample n=3405). The study team visited deployment locations that were typical of the operation as a whole and included most types of work environments and roles.
Measures

Socio-demographic and military characteristics
Socio-demographic characteristics were assessed including sex, age, Service, number of dependent children and relationship status. Military role included Combat (those carrying out offensive operations) and Combat Support and Service Support (those providing direct and indirect support for offensive operations). Personnel were classified as serving on a regular or reserve engagement and as either individual augmentees (IA), attached temporarily in small groups to their deployed unit, or Formed Unit (FU) personnel who were part of a permanent larger deployed unit. Rank was classified as junior, senior and officer grade. Service length was stratified into three groups, one to four, five to 11 and 12 or more years. Deployment location was also recorded.
Mental health measures
Mental health measures included the 17-item Post-Traumatic Stress Disorder Checklist-Civilian Version (PCL-C) 28 29 where probable Post-Traumatic Stress Disorder (PTSD) caseness was represented by scores ≥50. Probable Common Mental Disorder (CMD) symptoms were examined using the 12 item General Health Questionnaire (GHQ12) 30 31 where scores ≥4 indicated caseness. Global health was measured using a single question from the 36-Item Short-Form Health Survey (SF36) scale. 32 Personnel were asked 'During this deployment, how would you rate your health?' This was rated excellent, very good, good, fair or poor.
Help-seeking behaviour and non-operational stress
Personnel were asked about medical appointment attendances and admissions to the field hospital. The presence of perceived emotional, stressful, relationship or family problems (hereafter psychosocial/relationship problems) was assessed using a single question indicating presence or absence. Help-seeking resources were assessed using a list and were categorised as medical or non-medical in nature.
Leadership and cohesion
The quality of leadership was graded by generating a count of the number of endorsements of a four item leadership scale. 33 34 Those endorsing three or more positive leadership items were categorised as experiencing subjectively high levels of leadership. This variable was used as a potential confounder in logistic regression analyses.
Stigmatisation and potential BTC were measured using an adaptation of a 13 item stigma/BTC scale used in US research. 6 Wording was modified to reflect cultural and health care system differences between UK and US studies. Final survey items included five items related to the self, two to other people and six related to perceived organisational and practical BTC. All stigma scale items were rated using a four point Likert scale ranging from 'strongly disagree or disagree' to 'agree or strongly agree', these were allocated scores ranging from one to four respectively.
The option for anonymous survey participation was offered, signed consent was obtained for named data, verbal consent for anonymous data, and ethical approval for the study was granted by the Ministry of Defence (MoD) Research Ethics Committee (MODREC).
Analysis
Datasets were combined and analysed using the Statistical Package for Social Sciences (SPSS) V.20 for Windows. Principal Component Analysis (PCA) was used to identify the key underlying factors in the stigma/BTC scale. To identify latent structures, 13 stigma/BTC items were entered as continuous variables into the PCA using oblique rotation. Utilising Kaiser's criterion for factor extraction, two items with coefficient scores <0.30 were deleted. Components with eigenvalues ≥1.0 and items with factor loadings ≥0.40 were retained in the model. For each component, individual stigma/BTC scale item scores were summed and tertiles were then computed. The middle and lower tertiles were combined in order to compare two levels of stigma, high stigma (scores falling above the upper tertile) and moderate or low stigma (scores falling below the combined middle tertile).
The dependent variables in this study were the PCA derived stigma/BTC items; a range of mental health and help-seeking variables formed the independent variables. In addition to the independent variables, a range of socio-demographic, military and operational factors were explored using Pearson's χ 2 test to identify significant associations with stigma/BTC. To examine the effect of stigma/BTC upon mental health and help-seeking, unadjusted and adjusted binary logistic regression analyses were used to generate ORs with 95% CIs. These were adjusted for potential confounding variables that were found to be significantly associated with stigma/BTC using χ 2 tests; these included Service background, deployed location, rank, sex, engagement type and perceived leadership. Significance was defined as p<0.05 throughout. Due to missing data, some percentages and numbers stated throughout this study may not add up to total sample numbers.
RESULTS
The response rate in each survey was greater than 95.0% with 51.2% (n=1744) of data obtained from forward deployed locations outside of a main operating base area.
Principal component analysis
The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy for the PCA was 0.93, indicating adequate sample size. Multicollinearity was not present (determinant=0.002). An inspection of the anti-image matrix showed that all off-diagonal correlation values were ≤0.05, all diagonal correlation values in the anti-image matrix were >0.89. Bartlett's test of sphericity indicated that correlations between items were sufficiently large for robust PCA (χ 2 (66)=18 879.11, p<0.001). Initial analysis was conducted to obtain eigenvalues for each component in the data. Two components had eigenvalues greater than Kaiser's criterion of 1 and in combination explained 61.2% of the total variance. For the first component 49.4% of the total variance was explained by five extracted items and 11.2% by six extracted items for the second. All items had loadings <0.50. Cronbach's α for stigma/BTC scale items 1 and 2 had a high reliability, all items <0.90 for item 1 and <0.82 for item 2. The two components were allocated descriptive labels based upon consensus opinion amongst expert military mental health practitioners. Component 1 was labelled 'potential loss of personal military credibility and trust'. Component 2 was labelled, 'negative perceptions of mental health services and perceived barriers to help seeking'. Table 1 shows the composition of the PCA solution with eigenvalues and pattern matrix coefficients.
Sample and whole UK AF characteristics
Gender was represented in largely expected proportions although the sample was unrepresentative in a number of ways. Army personnel predominated (78.4%, n=2670); RAF personnel formed 9.1% (n=308) when a proportion of 21.0% would be representative. RN/RM personnel constituted 12.5% (n=427) of the sample where 19.6% would be representative. Reserve Forces constituted 5.8% (n=192) compared to a UK Armed Forces expected rate of 17.9%. Respondents were substantially younger than the UKAF as a whole; 41.6% (n=1409) were 18-24 years of age where 26.7% would normally be representative. 74.0% (n=2517) were junior ranks when 60% would normally be expected in a representative sample.
Stigma components
In total, 38.7% (n=1217) endorsed ≥2 of the five 'potential loss of military credibility and trust' component items. For the 'negative perceptions of mental health services and barriers to help-seeking' component, 9.4% (n=290) endorsed ≥2 of the six items.
Mental health measures and stigma components
Overall, the rate of probable common mental health disorder symptoms was 17.2% (n=548) and for probable PTSD the rate was 2.5% (n=76).
Demographic and operational variables and stigma components Component 1 ( potential loss of personal military credibility and trust)
Univariable analyses suggested that there were highly significant differences in levels of stigma/BTC Component 1 for theatre of deployment (Iraq, Afghanistan A1 and A2), caseness levels of probable PTSD, caseness levels of probable CMD, subjective health, leadership and experiencing psychosocial/relationship problems (all p<0.001). Service background, sex and reporting sick for physical reasons on at least one occasion were moderately associated with stigma/BTC component 1 (all p<0.01) while admission to the field hospital was significantly, but less strongly associated ( p<0.05).
Component 2 'negative perceptions of mental health services and perceived barriers to help seeking' Levels of stigma/BTC Component 2 differed highly significantly for theatre of deployment, caseness levels of probable PTSD, caseness levels of probable CMD, subjective health, experiencing psychosocial/relationship problems, leadership and rank (all p<0.001). Service background and sex were moderately significantly associated (all p<0.01). Engagement type was significantly associated at a lower level ( p<0.05).
Non-significant effects were found for the two stigma/BTC components for differences in numbers of dependent children, between age groups, service lengths, IA or FU status, forward versus rearward deployment and combat role. Rates of reporting either component were not significantly different for those who did and did not seek help for subjective psychosocial problems from both medical and non-medical sources. Although the association with stigma/BTC was not significant, we retained deployment location as a potential confounding variable in the regression analyses as theoretically it could have influenced access to care.
Adjusted regression analyses Component 1
Following adjustment for a range of confounding variables including theatre of operations, service background, forward versus rearward deployment, rank, sex, engagement type and perceived leadership, greater adjusted odds of reporting higher levels of Component 1 was associated with probable PTSD caseness (AOR 1.86, 95% CI 1.15 to 3.02), probable CMD (AOR, 2.72, 95% CI 2.23 to 3.31), rating one's health as poor or fair (AOR, 2.34, 95% CI, 1.73 to 3.16), reporting psychosocial/relationship problems (AOR 1.23, 95% CI 1.04 to 1.46) and reporting sick for medical reasons on at least one occasion (AOR, 1.18, 95% CI 1.04 to 1.32). Borderline greater adjusted odds of reporting higher levels of Component 1 was associated with admission to the field hospital (AOR 1.37, 95% CI 1.00 to 1.86) ( Table 2) .
Adjusted regression analyses Component 2
Following adjustment, greater adjusted odds of reporting higher levels of Component 2 was associated with probable PTSD caseness (AOR 2.35, 95% CI 1.45 to 3.82), probable CMD caseness (AOR, 2.10, 95% CI 1.70 to 2.59), rating one's health as poor or fair (AOR, 1.88, 95% CI, 1.37 to 2.59) and reporting psychosocial/relationship problems (AOR 1.28, 95% CI 1.06 to 1.54) ( Table 3) .
DISCUSSION
The main aim of this study was to identify the principal components of military mental health stigmatisation and perceived BTC and to examine their relationship to a range of mental health and help-seeking factors in a deployed setting. Two components were identified and assigned the descriptive labels of 'potential loss of personal military credibility and trust' (Component 1) and 'negative perceptions of mental health services and barriers to help seeking' (Component 2). Our main findings were that Component 1 was consistently rated at a higher level than Component 2 which was endorsed by less than one tenth of the sample. Component 1 was associated with both assessed and subjective mental health, medical helpseeking, and admission to the Field Hospital. Component 2 was similarly associated with subjective and assessed mental health but was not associated with medical help-seeking. Neither component was significantly associated with help seeking for psychosocial/relationship problems.
The Component 1 items were characterised by predictions that seeking help for mental health problems would lead to loss of confidence by commanders, being treated differently, being viewed as weak, suffering embarrassment and possible career harm. Our data suggests that personnel with mental health symptoms, subjectively poorer health and psychosocial problems reported significantly greater levels of Component 1. It seems therefore, that psychological symptoms may amplify an awareness of the potential negative occupational consequences and loss of military standing associated with declaring mental health symptoms or problems. [35] [36] [37] The UKAF culture is based on six core values and standards; courage, discipline, respect for others, integrity, loyalty and selfless commitment. 38 Fear of being viewed as potentially weak or personally diminished by commanders does not concord with these values. The potentiating effect of psychological symptoms upon stigma has been noted in previous research 39 though little information is available concerning the process by which this occurs. Our results may suggest a possible explanation, whereby individuals are conflicted by the drive to overcome mental health symptoms, perhaps by requesting help from others, while attempting to fulfil the requirement of military core values and standards. Our previous research findings have suggested that when military personnel are psychologically healthy, they are generally well disposed toward colleagues with mental health problems. One of the least frequently reported stigmatising beliefs in our previous research was 'I would think less of a colleague if I knew that they were receiving mental health treatment' 40 however, personnel in the current study applied stigmatising criteria to themselves which they did not apply to others, especially when they were mentally unwell.
Whilst Component 2 was similarly endorsed at greater levels by those with more mental health symptoms and subjective psychosocial difficulties, it was consistently endorsed at lower levels than Component 1. This component was characterised by six items which incorporated past negative experience of mental health services and consequent lack of trust, discouragement of using services, lack of knowledge about them, confidentiality concerns, and thinking less of a team member affected by mental health symptoms. Lower levels of endorsement of this component were perhaps unsurprising given the consistent use by UK AF of health education to promote mental health services, encourage their use, emphasise the confidential nature of such services and promote a positive view of mental health. 41 Our findings suggest that many UK military personnel understand and accept this message. However, when they experienced mental health symptoms, psychosocial stress or subjectively poorer health, this component became more prominent; for those who reported caseness levels of either probable PTSD or CMD, there was an almost 100% increase in the rate of reporting the highest levels of stigma Component 2. It is notable that for those who had already sought help at the point of completing the survey, be it for emotional or physical reasons, levels of reporting Component 2 were equivalent to those who had not sought help. We tentatively suggest that in symptomatic personnel, experiencing greater levels of Component 2 may interact with the decision to seek help when it is most needed. It therefore remains important to emphasise and communicate a positive but realistic message regarding the use of mental health services to those who are suffering poorer psychological health to facilitate a properly informed decision about accessing appropriate care.
Reporting sick for medical reasons and being admitted to the field hospital were both associated with increased reporting of Component 1, however, seeking help for psychosocial/relationship problems was not. We propose that a proportion of those reporting sick for medical reasons may be harbouring covert mental health symptoms and were using a medical condition or complaint as an alternative reason to receive help. Deployed medical consultations may therefore represent an occasion to enquire after mental health. Our findings also suggest that those who engaged with support for purely psychological or psychosocial reasons were less stigmatised and had either overcome their stigma or had inherently lower levels of stigma than medical help-seekers. It may also be the case that stigmatising beliefs about mental health have less relevance to those who are well, only becoming salient at the point where help is required. In these circumstances, medical consultation may be viewed as a less stigmatising option than seeking welfare or mental health support.
Strengths and limitations
This study has several strengths that include the large sample size and high response rates, both of which helped to minimise bias. Whilst not randomly selected, every effort was made to sample clusters from as diverse a range of military personnel in as many roles and locations as possible. Validated mental health measures were used and the stigma components derived from the PCA were extracted from a stigma scale used widely in military research. Weaknesses included the self-report nature of the survey and the cross sectional design, which reduced the ability to make causal inferences about relationships in the data. It should be noted that the two stigma components were derived from a single 13 item scale and it is very likely that other important stigma factors were not included in our analyses. Finally, the dataset was derived from UKAF personnel participating in combat and counter insurgency operations which limits the ability to generalise to non-deployed and other military contexts such as maritime, peacekeeping and humanitarian operations.
CONCLUSIONS
The results of this study suggest that stigma/BTC among deployed UK AF personnel are comprised of two main components. Firstly, potential loss of military credibility and trust, which was systematically endorsed at substantially higher levels than the second component, negative perceptions of mental health services and barriers to help seeking. Reporting mental health symptoms was associated with reporting higher levels of both components and in addition, Component 1 was associated with help seeking for medical reasons but not for seeking support for subjective psychosocial problems. Those experiencing psychological symptoms appeared to minimise the effects of stigma by seeking out a socially acceptable route into care, such as the medical consultation, whereas those who experienced a subjective mental health problem appeared willing to seek help from any source. These results suggest that stigma reduction strategies should focus upon Component 1 and should have two aims; firstly to ensure that leaders are aware that mentally unwell subordinates may be in need of help but may not seek support, or may do so covertly through a medical appointment, as they fear loss of credibility and trust. Secondly, a general message should be communicated that personnel with mental health symptoms may experience greater levels of this form of stigma and that it constitutes a belief, not necessarily a fact. Behind the headline findings of this study are complexities that indicate that a 'one size fits all' approach to stigma reduction may not necessarily be the best method, but certain core elements of stigma might provide a clear focus for corrective approaches.
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